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ABSTRACT
The Ontario Endangered Species Act (ESA 2007) provides protection of listed bat species and their habitat,
including Eastern Small-footed Myotis (Myotis leibii), Little Brown Myotis (Myotis lucifugus), and Northern Myotis
(Myotis septentrionalis); all of which have been identified as Endangered. The Tri-coloured Bat (Perimyotis
subflavus) is currently under review and may be identified at risk in the near future. Bats are listed as a result of the
spread of White-nose Syndrome (WNS), a fungal pathogen that has resulted in mass mortality events within
hibernation sites. Through the use of two case studies we identify a number of challenges in accounting for bat
species at risk during development, including identification and confirmation of natural maternity roost habitat. In
our experience, woodlands have been considered general habitat regardless of confirmation of use if bat species at
risk are recorded in the Project Area. This has implications for development projects that propose to remove any
treed habitat, however; there are some general mitigation measures that, in most cases, can be implemented to avoid
impacts. This includes timing restrictions for tree clearing, habitat restoration and compensation, and retention of
suitable roost trees. Failure to consider protected habitat for Endangered bats early in the planning process could
have consequences for project schedules. It is recommended that development projects proposing tree removal
identify potential bat habitat features early in the planning process and engage in early and ongoing consultation
with the Ministry of Natural Resources and Forestry (MNRF).
1. INTRODUCTION
In Ontario, concern for bat populations has increased in recent years, particularly with the confirmed presence of
White-nose Syndrome (WNS) in the province in 2010 (MNRF 2015a). WNS is a fungal pathogen that infects and
spreads amongst hibernating bats.
In 2013, Little Brown Myotis (Myotis lucifugus) and Northern Myotis (Myotis septentrionalis) were added to the
Species at Risk in Ontario (SARO) List as Endangered, with Eastern Small-footed Myotis (Myotis leibii) following
in 2014. These species are collectively referred to as bat species at risk. The status of Tri-coloured Bat (Perimyotis
subflavus) is currently under review and may be added to the SARO List in the near future. The designation of these
species is due to a 92% decline of the known hibernating populations of bat species at risk in eastern Canada in two
years due to the spread of WNS (COSSARO 2012). These bat species at risk are most susceptible to WNS as they
congregate in damp caves and underground mines to overwinter. Temperature and moisture regimes within these
hibernation areas (i.e., hibernacula) are ideal for both hibernating bats and growth of the WNS fungus (MNRF
2015a) resulting in rapid spread of infection.
Little Brown Myotis, Northern Myotis, and Tri-colored Bat are also classified as Endangered nationally. They are
protected by the federal Species at Risk Act (SARA), an Act that applies only on federal lands. The focus of this
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paper will be on private and public lands, which fall under the protection of the provincial Endangered Species Act
(ESA 2007).
The four remaining species of Ontario bats have not been severely impacted by WNS. This includes Big Brown Bat
(Eptesicus fuscus), which appears to be resistant to the fungus (Frank et al. 2014), and three (3) additional species
that migrate south instead of congregating to overwinter. This includes Red Bat (Lasiurus borealis), Hoary Bat
(Lasiurus cinereus) and Silver-haired Bat (Lasionycteris noctivagans). These species are not at risk in the province.
Bat species at risk are found throughout much of the province and use different habitats at different times of the
year. In winter, bats hibernate communally, as detailed above. In spring, they become active and move from their
hibernacula and in summer rear young in trees or buildings. These species and their habitats are protected by the
ESA, which could include hibernacula and maternity roosts.
Hibernacula are often distinct, identifiable features in the landscape. Surveys to confirm the use of potential
hibernacula sites by bats can be undertaken using a combination of visual surveys (at entry/exit points) and acoustic
monitoring. Similarly, use of buildings as roosts can also be confirmed through visual and acoustic monitoring.
When conducted in accordance with agency recommended protocols (Ministry of Natural Resources and Forestry;
MNRF), these methods have proven effective in confirming building use as a hibernacula or an artificial roost.
However, identifying which trees, or areas of a forest, support roosting bats can be a challenge. As a result,
identifying and confirming natural bat maternity roost habitat in Ontario, as well as assessing the impacts of tree
removal to bat maternity roost habitat, remains a challenge. This has implications for development projects in
Ontario where consideration of ESA protected habitat is required prior to tree removal.
In this paper, we will focus on the current processes for identifying and confirming bat maternity roost habitat in
woodlands, challenges presented to projects where removal of trees is required, and consideration of avoidance and
mitigation measures in order to address the requirements of the ESA. As bat hibernacula and artificial maternity
roost habitat, as discussed above, are readily identifiable and confirmed in the landscape, they are not further
considered in this paper.
We will describe:
1. The protection provided to bat species at risk under the ESA in Ontario.
2. Current knowledge and approaches to identifying and confirming natural bat maternity roosts.
3. Two case studies to highlight challenges and recommend strategies for addressing bat species at risk for
infrastructure projects in Ontario.
4. Implications and recommendations for addressing bat maternity roost habitat for development projects,
including identifying bat habitat features, confirming habitat use and avoidance, mitigation, and compensation
measures.
2. SPECIES PROTECTION IN ONTARIO
Little Brown and Northern Myotis were assessed by the Committee on the Status of Species at Risk in Ontario
(COSSARO) and added to the SARO list in January 2013. Eastern Small-footed Myotis was assessed by
COSSARO in January and added to the SARO list in June 2014. All three species were designated as Endangered as
a result of the assessments, defined as a species that is facing imminent extinction or extirpation (ESA 2007). The
ESA protects bat species at risk, as well as all Endangered, Threatened, and Extirpated species, under Sections 9 and
10 of the Act. The ESA applies to public and private lands, which can impose restrictions on development and
construction projects in Ontario.
The ESA protects species at risk by prohibiting the killing, harming and harassing a member of a species at risk
(Section 9). It also prohibits the damage or destruction of the habitat of a species at risk (Section 10). Species
receive General Habitat Protection upon designation, which is defined by the ESA as an area on which the species
depends, directly or indirectly, to carry on its life processes, including life processes such as reproduction, rearing,
hibernation, migration or feeding. General habitat protection remains in effect until it is replaced by a Habitat
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Regulation, which provides a more precise definition of a species’ habitat and may describe specific features,
geographic boundaries or other unique characteristics.
For the three bat species at risk, a habitat regulation does not yet exist, and the species currently receive General
Habitat Protection, as defined above. Therefore, any areas on which bats depend for their life processes are
protected from damage or destruction under the ESA. This includes, but is not limited to, maternity roost trees,
which are the focus of this paper.
Any destruction of habitat or harm/harassment of a species at risk is a contravention of the ESA. The MNRF is the
governing body responsible for administration of the ESA. In determining the likelihood of a contravention, MNRF
considers the biology and behaviour of the species, the proposed project activity details, and the potential effects of
the activity on the species at a given location. These assessments are completed on a case-by-case basis. Not every
activity that occurs in the habitat of a protected species will contravene the ESA. If a project is determined to have
adverse effects on a species or its habitat protected by the ESA, alternate approaches may be adopted to avoid these
effects.
Under the ESA, authorizations and regulatory exemptions may be granted to allow activities that would otherwise be
prohibited, under a number of conditions. This is done through one of two processes, the application of a permit or a
registration process.
In order to obtain a permit issued under Clause 17 (2) (c) of the ESA, applicants are required to demonstrate the
following: (1) that reasonable alternatives to the development have been assessed and the best alternative has been
adopted, (2) that reasonable steps to minimize adverse effects on the species are undertaken, and (3) that an overall
benefit to the species will be achieved. Overall benefit to the species at risk generally includes habitat compensation
as well as additional offsetting activities such as research or education. ESA permits can take up to one year (or
longer) to be issued.
Ontario Regulation 242/08 allows a proponent to register a project to avoid contravention of the ESA, provided that
specific regulatory conditions are followed to protect species and their habitat. Prior to June 2015, under Section
23.13 proponents were able to register for Little Brown and Northern Myotis, however; this is no longer an option
on any new projects as the transitional period for these species has expired. Other options to register under Ontario
Regulation 242/08 may apply depending on the proposed activity, including Section 23.18 (Threats to health and
safety, not imminent). Under this Section of the Regulation, eligible projects that avoid or reduce a serious threat to
human health and safety can proceed as long as the proponent registers the activity and the affected species (before
work begins), takes immediate steps to minimize effects on the species and habitat and reports sightings of rare
species. In addition, for specific types of works a mitigation plan must be created for each species.
3. BAT MATERNITY ROOST HABITAT
Roosting sites are required by bat species at risk for two purposes: (1) resting areas during the day; and (2) areas for
females to raise pups, referred to as maternity roosts. Roosting structures provide shelter from weather conditions as
well as predation. Females rearing young sometimes roost in groups forming maternity colonies, which provide
additional benefits such as social thermoregulation and energy savings (Willis and Brigham 2007). Roost switching
occurs regularly by both males and females during the active season and therefore individuals may be dependent
upon a network of roosts in an area (Vonhof and Wilkinson1999).
Maternity roosts are typically located in poorly ventilated, dark sites with high temperatures (Humphrey 1982, as
cited in Gerson 1984). Bat species at risk in natural settings may roost in tree cavities or under loose bark.
Maternity roosts are most likely to occur in tall, large diameter trees with heart rot, which creates cavities that are
large enough to house colonies and provide suitable temperatures (Olson and Barclay 2013, Jung et al. 1999, Jung et
al. 2004). Bat roosts are more likely to occur in older forests (Crampton and Barclay 1998) as suitable trees are
more common. In addition to age and stage of decay, tree species, diameter, height, sun exposure, canopy gaps, snag
availability, tree density, proximity to water, and forest composition may affect roost selection (Environment
Canada 2015).
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4. IDENTIFICATION OF NATURAL BAT MATERNITY ROOST HABITAT
In consideration of the general habitat protection afforded bat species at risk under the ESA, the ability to accurately
identify bat habitat becomes an important tool to ensure protection and compliance with the ESA. The first step is to
identify potential maternity roost habitat that may be impacted by the project. If suitable habitat exists, the habitat
assessment is followed by exit surveys to determine which (if any) of the potential habitats are being actively used
by bat species at risk.
4.1 Identification of Potential Habitat
The MNRF has provided guidance on how to identify maternity roost habitat for bat species at risk in Bats and Bat
Habitats – Guidelines for Wind Power Projects (MNR 2011) and draft Ontario Summer Maternity Roost Monitoring
Emergence Counts (MNR 2012). These documents provide the basis for the identification and confirmation of
habitat use for bat species at risk.
Potential habitat for bat maternity roosts includes mixed wood or deciduous forests and treed swamps that contain a
high density of large diameter cavity trees. A cavity tree is defined as one that is dead or in poor health with one (or
more) holes in the trunk or main branch. Assessments to identify cavity trees are provided by MNRF (2011), which
includes sampling random survey plots in the spring prior to leaf-out. These cavity trees are considered potential bat
maternity roost habitat.
Cavity trees considered the most suitable to support bat maternity roosts are evaluated according to the following
criteria (in order of importance): those that are the tallest; have cavities or crevices; have a large diameter at breast
height; are within the highest density of cavity trees; have a large amount of loose, peeling bark; have a cavity or
crevice more than 10 m high; are tree species that provide good cavity habitat (i.e. aspen, maple, ash, oak or white
pine); are within an open canopy; and exhibit early stages of decay.
If habitat to support bat maternity roost is identified exit surveys are typically required to document habitat use.
4.2 Confirmation of Habitat Use
If habitat to support bat maternity roosts is identified then exit surveys are required to confirm if the identified trees
are being used by bats. MNRF has developed a protocol for conducting these surveys, detailed in MNR 2011 and
MNR 2012. The protocol involves conducting exit counts at cavity trees using visual and acoustic monitoring to
record numbers and species of bats. Visual surveys alone are unable to identify which species of bats are present,
which is critical as not all bats in Ontario are species at risk.
Surveys are conducted at the best cavity trees selected according the criteria described above. Surveyors observe
cavity trees for 30 minutes before dusk until 60 minutes after dusk, when bats typically exit their daytime roosts
(MNR 2011). Bats that are exiting trees are counted and the total number recorded. Acoustic monitoring equipment
is used to record ultrasonic bat calls, which are emitted by bats in flight. These calls, in conjunction with computer
software, generate species-specific sonograms which allow qualified observers to identify the species of bats that
were present. Exit surveys can only be conducted during the summer, with optimal timing in June (MNR 2011 and
email corr. MNRF 2015b). The restriction of exit surveys to a single one-month period a year may provide
challenges to development projects, particularly if bat species at risk habitat is not considered or identified early in
the planning process.
5. CASE STUDIES
Case studies of two selected projects are presented below to demonstrate two examples of the application of the
ESA for bat species at risk in Ontario. This includes an overview of approaches to field investigations and impact
assessment, survey findings, avoidance and mitigation measures that were implemented and authorization
requirements.
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5.1 Project 1: Renewable Energy Project in Northern Ontario
The first case study is a renewable energy project located on the Canadian Shield north of Sault Ste. Marie, Ontario.
The project was sited within a contiguously forested landscape interrupted by small lakes, rivers, and numerous
wetlands. Artificial roost structures (i.e. buildings) were rare in the landscape. Construction of the project required
the permanent removal of forested habitat, which was a small proportion of the available habitat in the local
landscape.
Surveys took place in 2012 and 2013 to identify cavity trees. In total, 257 trees that met the criteria (e.g., large
diameter, cavities present, etc.) were identified. Of these, 70 trees were selected for exit surveys, randomly stratified
across the Study Area to determine habitat use by bats. Both Little Brown Myotis and Northern Myotis were
detected flying within the Study Area; however no bats were observed flying into or out of any of the surveyed
cavity trees.
Although surveys did not confirm use of the 70 surveyed trees as maternity roosts, the forested area proposed for
removal was considered bat habitat by MNRF. This decision was based on consideration of the presence of the
species in association with an assessment of the habitat available within the landscape. As artificial roosting sites
(i.e. buildings) were rare, MNRF felt that bats were likely roosting in trees in the Study Area, despite the lack of
site-specific confirmation.
The project registered under Section 23.13 (“Transition- Newly Listed Species”) of O. Reg. 242/08 for Little Brown
and Northern Myotis to remove their habitat. Steps were taken to minimize negative impacts to bat species at risk
including the application of a timing window restriction for tree clearing (no tree clearing was undertaken April 30September 1), minimizing the amount of tree removal, restoration of temporary work spaces (where applicable) and
providing bat boxes in accordance with Bat Conservation International guidelines.
5.2 Project 2: Linear Infrastructure in Southern Ontario
The second case study involved the expansion of an existing linear facility in Southern Ontario, within a landscape
that is primarily open and agricultural with fragmented woodlots scattered throughout. Construction of the project
required the widening of an existing right-of-way (RoW), including the removal of trees along select woodland
edges.
Assessments to identify potential bat maternity roost habitat took place early in 2015, which identified a suitable
density of cavity trees in the vicinity of the project. Exit surveys conducted in June focused on trees that would be
removed. Surveys were conducted twice at 10 of the 23 identified trees, in accordance with current MNRF
guidelines and recommendations. No bats were observed entering or exiting any of the cavity trees during visual
surveys. However, acoustic detectors recorded the presence of Little Brown and Northern Myotis within the existing
RoW, which was not unexpected due to the relatively widespread nature of these species.
As with the project in northern Ontario, despite the lack of confirmation of tree-specific maternity roosts, the
presence of suitable habitat as well as bat species at risk (detected during exit surveys) resulted in the determination
by MNRF that the trees proposed for removal could not be excluded as habitat for bat species at risk. However, due
to the small portion of habitat to be removed and through the application of specific mitigation measures it was
determined that removal of the habitat would not be considered a contravention of the ESA. Mitigation measures
included the retention of the majority of the identified maternity roost habitat trees and applying a timing window
restriction for tree clearing (i.e. no vegetation clearing between May 1 and August 31). No permit or registration
under the ESA was required.
6. GOING FORWARD: ADDRESSING BAT MATERNITY ROOST HABITAT FOR DEVELOPMENT
PROJECTS
Drawing from the two case studies, and other experiences, thorough assessment and consideration of bat maternity
roost habitat is required for development projects that propose tree removal.
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A number of challenges exist in the identification of maternity roost habitat and the application of the ESA for bat
species at risk. This includes the poor success of confirming maternity roost trees and the application of a case-bycase approach to determining contravention of the ESA. Avoidance and mitigation measures may be implemented to
minimize the likelihood of a contravention of the ESA and are further discussed below.
6.1 Identifying Features and Determining Habitat Use
The two case studies highlight a number of challenges with identifying maternity roost habitat for bat species at risk.
Although bat habitat preferences for maternity colonies are fairly well studied, roost switching, scarcity of roosting
sites in natural features (particularly in southern Ontario; MNR pers. comm., L. Hale, June 2011), and an abundance
of trees possessing some (or all) candidate characteristics have resulted in challenges in confirming the presence of
bat maternity colonies in forested areas. Despite this inability to confirm use of bat maternity roost habitat,
concurrently conducted acoustic surveys often record the presence of bat species at risk as they are still relatively
widespread in the province. The relative frequency of detections provides useful information on species
presence/absence but does not provide a measure of abundance nor confirm habitat use as they may simply be flying
through an area.
Regardless of existing challenges, in both case study examples, exit surveys did not confirm habitat use within the
Project Areas for maternity roost habitat but the trees proposed for removal were still considered habitat for bat
species at risk by the MNRF. Therefore, we recommend a focus on habitat identification when identifying impacts
to bats.
6.2 Regulatory Approval Requirements and Project Implications
At a minimum, projects that propose the removal of any trees will require consideration, and likely further
assessment, of bat maternity roost habitat. This will likely include field surveys, which must be conducted during
specific timing windows; habitat assessments are best conducted during winter and early spring, while exit surveys
are restricted primarily to the month of June.
Even if visual surveys do not confirm use of trees as roosts, if Little Brown, Northern Myotis, or Eastern Smallfooted Myotis are recorded during acoustic surveys as being present in the area, the woodlands may still be
considered habitat for bat species at risk and thus protected from damage or destruction under the ESA. The
determination of whether tree removal constitutes damage or destruction of habitat for species at risk (i.e.,
contravention of the ESA) requires consideration of a number of variables (i.e. location, landscape setting, scale of
removal, and timing of removal) and is made on a case-by-case basis. Consultation with the MNRF regarding
development impacts where tree removal is proposed is an important component of project planning and ensuring
compliance under the ESA. Consultation early in the process can help facilitate the process and avoid delays.
Given that the current approach has generally been to apply avoidance and mitigation measures regardless of
confirmation of use as habitat, it is likely that projects that require tree removal will need to implement additional
mitigation and compensation measures. This should be considered during project planning. The requirement for an
ESA permit was avoided in the two case studies through the implementation of specific mitigation and avoidance
measures. This included:
 Timing restrictions for vegetation clearing outside the breeding period for bat species at risk;
 Provisioning of compensation roosting habitat (e.g., bat boxes) in the vicinity of tree removal;
 Retention of a proportion of identified cavity trees;
 Minimizing the amount of tree removal; and
 Restoration of temporary work spaces to pre-construction conditions where appropriate.
Other avoidance and mitigation measures may be required depending on the project.
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7. SUMMARY AND RECOMMENDATIONS
The ESA provides species and habitat protection for bat species at risk, which includes Little Brown, Northern, and
Eastern Small-footed Myotis; all of which have been classified as Endangered in the province due to a precipitous
decline in hibernating populations caused by a fungal pathogen known as White-nose Syndrome.
Experience in Ontario to date indicates that natural bat maternity roost habitats are difficult to identify and even
more difficult to confirm. Currently, one is likely to detect the presence of bat species at risk at most sites and as
such the best approach is to focus on bat habitat when identifying impacts. In our experience, woodlands have been
considered to be General Habitat by MNRF regardless of confirmation of use if bat species at risk are recorded in
the Project Area. This has implications for development projects that propose to remove any treed habitat, however;
there are some general avoidance and mitigation measures that, in many cases, can be applied to minimize the
likelihood of a contravention of the ESA. This includes minimizing tree removal, retaining roost trees, applying
timing windows for tree clearing, as well as habitat restoration and compensation (e.g., tree planting and bat boxes).
While the required timing windows may be region and MNRF district specific, bats are generally active from early
spring until late-fall and rear young in June/July. To ensure contravention of ESA is avoided proponents need to
consult with MNRF on a case-by-case basis.
It is recommended that development projects proposing tree removal identify potential bat habitat features early in
the planning process, and engage in early and ongoing assessment and consultation with MNRF. Failure to consider
bat species at risk habitat early in the planning process to account for specific timing restrictions (e.g., survey
windows, consultation timing, vegetation removal, potential permitting requirements) could have consequences for
project schedule.
With timely planning, proper assessment, consultation with regulatory agencies and the application of mitigation
and avoidance measures, it is feasible for projects to proceed while ensuring consideration of bat species at risk and
the habitat protection provided to these species by the ESA.
REFERENCES
Committee on the Status of Species at Risk in Ontario (COSSARO). 2012. Candidate Species at Risk Evaluation for
Little Brown Myotis (Myotis lucifugus) [formerly Little Brown Bat], Committee on the Status of Species at Risk
in Ontario (COSSARO), Ontario, Canada.
Crampton, L.H., and R.M.R. Barclay. 1998. Selection of roosting and foraging habitat by bats in different-aged
aspen mixedwood stands. Conservation Biology, 12(6):1347-1358.
Endangered Species Act (ESA). 2007. Endangered Species Act, Government of Ontario, Ontario Canada.
Environment Canada. 2015. Recovery Strategy for Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis
septentrionalis), and Tri-colored Bat (Perimyotis subflavus) in Canada [Proposed], Environment Canada,
Ottawa, Ontario, Canada.
Frank, C.L., A. Michalski, A.A. McDonough, M. Rahimian, R. J. Rudd, and C. Herzog. 2014. The Resistance of a
North American Bat Species (Eptesicus fuscus) to White-Nose Syndrome (WNS). PLoS One, 9(12).
Gerson, H. 1984. Habitat Management Guidelines for Bats of Ontario. Ministry of Natural Resources, Ontario,
Canada.
Jung, T.S., I.D. Thompson, and R.D. Titman. 2004. Roost site selection by forest-dwelling male Myotis in central
Ontario, Canada. Forest Ecology and Management, 202:325-335.
Jung, T.S., I.D. Thompson, R.D. Titman, and A.P. Applejohn. 1999. Habitat selection by forest bats in relation to
mixed-wood stand types and structure in central Ontario. Journal of Wildlife Management, 63(4):1306-1319.

TRA-913-7

Ministry of Natural Resources (MNR). 2011. Bats and Bat Habitats – Guidelines for Wind Power Projects.
Queen’s Printer for Ontario, Ontario, Canada.
Ministry of Natural Resources (MNR). 2011. Personal communication, Lesley Hale, Science and Information
Branch, Ministry of Natural Resources, Ontario, Canada.
Ministry of Natural Resources (MNR). 2012. Ontario Summer Maternity Roost Monitoring Emergence Counts
Draft. Ministry of Natural Resources and Forestry, Ontario, Canada.
Ministry of Natural Resources and Forestry (MNRF). 2015a. Ontario’s White-nose Syndrome Response Plan,
Wildlife Section, Species Conservation Policy Branch, Ministry of Natural Resources and Forestry, Ontario,
Canada.
Ministry of Natural Resources and Forestry (MNRF). 2015b. Email correspondence, Bill Greaves, Regional
Planning Ecologist. Ministry of Natural Resources and Forestry, Ontario, Canada.
Olson. C.R. and R.M. Barclay. 2013. Concurrent changes in group size and roost use by reproductive female little
brown bats (Myotis lucifugus). Canadian Journal of Zoology, 91(3): 149-155.
Vonhof, M.J. and L. C. Wilkinson. 1999. A Summary of Roosting Requirements of Northern Long-Eared Myotis in
Northeastern British Columbia. Proceedings of the Biology and Management of Species and Habitat at Risk,
Kamloops, B.C, Canada.
Willis, C.K.R., and R.M. Brigham. 2007. Social thermoregulation exerts more influence than microclimate on forest
roost preferences by a cavity-dwelling bat. Behavioral Ecology and Sociobiology, 62:97–108.

TRA-913-8

